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(54) FUEL CELL POWER GENERATING SYSTEM AND ITS OPERATING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate adverse effects on the cell characteristic of a fuel cell in a low 
temperature fuel cell power generating system by almost completely eliminating impurity gases such as 
organic solvents that may be contained in reaction air. 

SOLUTION: In an air feed path 25 through which reaction air fed from an air feeder 20 passes, a 
combustion catalyst layer 10 is placed in such a manner that its temperature can be elevated. Either the 
reaction air at room temperature is passed through the combustion catalyst layer whose temperature has 
been elevated or the reaction air at elevated temperature is passed through the combustion catalyst layer 
so that impurities such as organic solvents contained in the reaction air are decomposed and removed 
through combustion. A CO converter 32 for reducing CO concentration by converting by means of steam 
the CO in high-temperature reformed gas generated by a reformer 40 as a heat source for elevating the 
temperature of the reaction air or combustion catalyst layer, as well as in combustion exhaust gas of fuel 
used for heating the reformer for generation of the reformed gas and in the reformed gas, and a selective 
CO oxidation reactor 34 for reducing CO concentration by selectively oxidizing CO in the reformed gas 
are used. 
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(57) mm (*iE*) 

[sua] ias§y» : w?tbfgm->x^Atci3v^T, ejs 

^SfcLT, &»g§40T-£j&£nfti«?g<Q3fcfS:tf;*.s eft 

i:lc<fci3COi8fi^fg;igc-r«CO^fiScf§32, eftg^x^ 
CO C 0*SS?ttKIMt LT C O S C OiSiR 



J, 




(2) 



#BB 2000-2771 39 



H*#JS 1 ] B«R*5Wa(40)T7K*U >y^&;tfX 

icftKu 4*«nfcBW«rx*«R«ft(50)ory- 
k (53) -\«*&*r ztmc. ^*«*e*6B (20) ^ an&s 
n^sflsa**. a«fla»«W(25)<o4»*aiis*T* 

»«»(50)©*v-F(54)'\#l&u c&H;tfX£:Kj£;£ 
3S«Et«*eJSSS (25) &c ^MSSfiMMW (10) JKSnTflgfciKfB 
O^M«I^««»)B L TBfcS * ti £ & 5 ic L fc C £ 

fflrlBAS t a s®« £ ©^smc J: o tonsils 

o) ^ ssm* (so) o * v — f (54 ) ^\aa £ gf*#t^<D 
kjE£««*&v - f (26) t w»ftj-e>nTi/^sai* 20 

[»*3S4] 3(H§§(40)T^^n/ce&S^x^ c 
- f (53)-\«^^n. c ofiw^S3b^«««?fife«s/x 

■ (10)«\ C 0ffiW^S4:J»^*Rlte*c|H«^nTV^ 
tSsRig 2 Xtt»*3H 3 tc|EIKO«8«»a«*>X-r A Q 

;!/ F (26)<D*fcR«*nTi^3SI*S 4 tcfBtgO«Sm 
ffillvXf A Q 30 

J$ttfefc&KJi ( 1 0) ic ti , M iKflSMffl MSB* fitter £ ft 46 <0 
tt&ttttfttt (14) tfjgffl L T « t> , ttfiftgUSlHB (I4)tc 
fi . «»0«3» i: «*&#ih£r^ D * m 1 5) K« * 

MTMt^»c £ J: t) c omAtti&MfrZ C o^fiK 

88(32), atf/xii, sai^rx*©co*a«iWte:«fb 
it c o?g*^fgM*r§ c oaK»ffcsjs«(34)"e«* 40 

8 ] 2£« « (40) -ea* #X ft: » <Dimm 

tt^n ( 1 o) « , Rjfjgtc iEH £ nr ^ 

[»*iH9] aHB(40)T£«*nfc*«#Xjb<. «s 



[li^rg 1 0] ^«^«B(25)(D«^!«Wi(10)<D 

±»[iBte: «± , s js£**#iB-r £ Ejsa*#na*a (28) 

RTIHk:E««tiTS3!?, «HftM»tC(iO)». «WEE«3S 
(28) cfc o T#S <* nfcKjS^lC * o T# 

[flM&R 11] ttt^MStM (10) fctt, MHttU&fflJim 

*«*e^*ft»to«s«*e«K(i4)^aiiLT*55. «s 
^#(i5)^ia«^tiTv^!i^igi ofciaKo«s*» 

o) u fcsjs^a*^aif ^ k 

ffi^nr i/^|«3<3S s 7iM 1 1 OMn*^i:|5KOJB»« 

3] aK»(40)T?O3W*. 
«J%a3^a*±. «8j^«IW(i0)*iiiaLftEB^«i:, 

[M3ffn 1 4 ] 7j<^m^^fg (60) * inl?rr ^> #a £ l 

T. SliS^*fc/^^ffl^«J8*S^5^^"-^(62)tf 

CW**l 5] fcEKStifc«l«*#L, its 

»«»(50)OTy-F(53)^«*e^nfc*K*Xi:, K 
(50) v- F (54) nftSJS^tt i: ©1 
mfb^SiStc J: o T^«*T *«ERWft««->X-r A (l) 

j^jS^m^r, »ffl*nrc««6«i*ji(io)*aiiaff-y:T. 
d l rc«. tts^vw (50) cd # f (54) 5 

e] siss6X{i!i*®i 1 icmmznrc 

«J«**L, tttMHb (50) ©TV— K (53) ^fltt&^nft 
KS^xi:. «»«»(50)©*y— F(54)'\«*e*nft 

ii/xfA(i)*i6t5sa?$ot, 

jEtt^ «»««tffl«»^KJ£ffia*««tt«iB(io)^ 
m (50) © * V- K (54) L T . DK»«H& (50) *#«g 
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£{#itu stc^M^^^s ^ssnftiiMii (io) 

«BSE»WK J: *)l»*Lfta, «SB«ft(50)©* V- F (5 
4)^«*g-r^^2©X7--yyt, 5:tLt^5Ci:^ 

it t -r ^ »s«t!i»« -> x t- a ^te^ffio 

[|SSUi©iS8fflftlKIUH 
[0 001] 

t j; t> mm* o msmmtm^-AT- uiixs*om 10 

[0 0 0 2] 

(51) ^UTteD, KJ*ffi-fe/l<tt, Httffia^WHSOSI 

(52) «D— 73 cDffitC 7/- F (53) » fttTb" <DffiK f3V— F (5 
4)«rjefiEU TV- F (53)ffld»c&K;ffXtf8K»-r*J»B 
#X8itSS(58K * V- F (54)fflJtCS(S^M^jl-rSE 
(5^iSitSS(59)*^^fe«figr-feS„ fSfliWftB{*ffi# 

Tsimmmmz , c <Dm&-t >i (5 1 ) i$&®mm ?ntp 

-5, 7V-F(53)t±, ««?«M(52)fllJtC«ffiM!« 20 

ji (56), MWtf*i&&(58)mictixifcmm(57)rfBi&-2 

ft. *V-F(54)«, Hfl¥fSit(52)fflin::®g/BJ&Ji(5 

6) , sfS^mbitss (59) «tc ux&skm (57) *^bk^ nt 
[0003] B7ii, mmmww^mmnmm^m^ 

fc&«#X*£j£-r3&gSg(40) 5fe^S*lfc^»*r 
Xtpco C 0 %7m%.T°&l£ir 2> c t IC ± t» C 0«fi£{£ 

as-f scoots (32) o^figggT-Msi^n/tSc 
s^rxff o c ottmtRmcmitLT c o»**jefcffi* 

t5C OSKK<kSJCS(34) t^S^Tfet), COI« 

s?(t;5JS§5 (34) ^ttiftgjc-Htfx (50) cor y- 

F(53)^*&^tlSo -7a, ^««tS(50)cDAV-F(5 

4)^\tt, 7 -c (22) fcSS7*a y- (23)fr zmi&Z 
ti§^M(ftlSSB(20)i;t), KfldWjffxfcLTOEJS^ 

[0 0 0 4] 

n (20) o^sy d 7- (23) ic i k> m k> iLt. nssis^* 

«\ ^C^$nS^«ry^/U^-(22)T?^-r5ffi 
#*HijS!ia^SSi$ nfc /ctf T\ ^M«*&«Sg (25) Sril u 



mt cne^ft^g* $ (50) ©a y- 

t±s «BRfc«k:^a;«H(57)*aaLT» ttSttttA 

(56) ^mm-tztf, m#m#?wm*m<Drmm&i& 
(Sia~*?j 8 0 "o th4, *r*««tsti#»-r s c t «ft 

[0 0 0 5] **»5iailHK:»eLT. H9t^-r«l<, 

^(Djgs^teifius (24) &m*< ^ c t tfm$&-$ nt^s(» 

S8¥7-9 4 2 0 0%1g). cftti, S(5SM*%^E 
HMUB(24)*ii5aT;5IS* 5F«»*«jfc(tt{fc)24i:T# 

tOT-^So LfrU ^fmi^mm (20) 'O'PicmM^ii 
<, «iBO«SSattKJB(24)Oiti*affl«* 

«&(Kfl:)$!!|i*s*<ffi< , S£^l*Kt$n«t»!l 

« o^FffiWi ^ * t i»*-r a c fc -p # * *^ feo 

[0 0 0 6] *-CT% ^fgHJ3#e»ti, SfC^M^, PHS 

->XT-Acfi©ia?ai:fts^^ijffl-r«ct^#x., * 

[0 0 0 7] 

£fiE3nfc&SS#X£«!4mrfi£D7'y- F'x 
2SSl«il&«BHO«f*ifiLTjB5*4*?a<D*y-K'\« 

s-rs^artSfgtt^x-rAtrfc^T, £fv#y&sisgtc 
[0008] mmmmte. BSfiiissi'^fA*© 

iSStftS^fc^saftRlffitclS^Siii:*^^, Mte 

K?gi:ft^®«fc©^S5^<fcoT^ianr*iT*feSo 

£\ ^mft&Sltg-yxrAPfKDSJgtftS^i:^!^ 
[0 0 0 9] SmUJftfSW-yXxA^iDiffiSfcftaffiige 

i: l/T, ^K§§T^^ti7ci«Sco*«75x. ejfS^x 
m ?sx, c^s^rxifio c 0 ^ssmrsfig-r a cfcia 
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[0 0 1 1] *«BBttSfc, fl^«fi)cO«S«ytt«»fc. 

* V - K « Sg 2 CO X t- >y y i o T Mfc^T 

[0 0 12] 

sir 6, SJ£^»fc*«*»^O^M»*X35)^*nTV^ 
[0 0 13] eifiBttCti. |»M»«t'>XfA 

o««#a*«««}ft*i | Ha'i-*ci:t'e#*o 

[0 0 14] *Sflo«8t»«t'>xfAii, S&Sb 

[0 0 1 5] 



#WS3nfcEJ5ffiSl*\ 
[0 0 16] #«S«*)tt«tt^(tt{t)^-y:S«^ K 
10 ttU^«JI«\ '>fc < £ 1 0 0 °C. m% L < (4*9 1 

[0017] r«»«»a«^X'rix*o 

ItRBtSe *9l/1S^ yn/^ifX, t7^fcOK 

MM^^$ti§o J; SStKEfSB: 

St^KJBEJBT fe & frZ . SiS^riifT 2 £ tf> tc «^ 

-tic 3 o o~5 o o°cto?sft^n^^nr*5t). 
aK«*^mrcifta(03tfi«rxoiafttt*?ii 5o°c~&j 

[0018] ««/ioiioi»^/^^*fflffl-rs»&. 

[0 0 19] tC5T\ C©Btt*^SS«*«MfiW:, 

£\ K«»ffiP^*5ttS3cfl5ffX*<DCO«SttjKll 0 
feiSt"**^. <Ltl£\ Sfcppm71M*?J 1 OOppm 

Sft(#l:L<U:#n Oppoi«T)STffi«S-«:SifcB^ 

40 ^^, 0 fLt% &n^tmmmM<Dmfoi*. cocas 

^^^>chtc<i:D, COifili»l%ifiST(fiKSh 

ftppnJIlSW 1 0 0ppinaSfc*^ffi«*nSo ^^b\ ^ 
so [0 0 2 0] C 0^fiEStc43CtS7j<1t^rx^7 hSlST* 



t$gfl 2 0 0 0 - 2 7 7 1 3 9 



tt. C u-Z n»?OC0M«^t^n, C 

[0021] $fc. coa«»{ks*s»T?tt, '>i©5 

TfeS^G, «^£:LT, A 1 lOz&HmcP t 10 
5 0°CH$2 0 0°ClC*£Jf;*n£^5K CCOCOiitR^ 
[0 0 2 2] ftfe, Mfttt^te, P t. P cK R u^O 

*> n&m*x t* > ux^o^s»st jesjf l ft t <Dttm 
[0023] jwc, mi*mft?mmnmm*mict*), 

&tt0il6(i* JWaartiftEftfflfll*. «%fiA$*«iIiA 

[0 0 2 4] <SISfiffOl >C<Dj|Jfcffiltt. C0fSM#© 
£ L T (0 C 0 ^/&i§ (32) R Zf C 0 ifflRffif fcE JEW (34) O 
HJHfc* (10) (10)*HW/£:fcOT. * 

<D«;£iS£:gI 1 tc^LTi^o KilK»aBiBK8g(42)T*Bt 
tt«nfc«, *«8g (40)^6 ft * 0 (40)^*3: 

ffljttatt^^—^(44)*fflH/^TiP}»«tlSo ^—^(44)0 

tf, %«ftWttLfc«0£tt»ERttCtt. ^(45) ^#(4 
6) t) Jft* T, 88**4®?tk (50) <T)T J— F (53) £SE ffl 
S ft £> *J£iS<D BWX^iAt S C £ £ <fc t) > 

(40)-c£j£*ttfca«#;*«\ c ogja»(32)*«T. 

(34)^ST. ^Wft(50)^Ty-K(53)^««&*n 40 

[0 0 2 5] COajSg»(32)Ttt»5l 8 0°C— *?J 3 0 0 
°C. COH«WtEteS(34)Tttttl 5 0t^2 0 0 
tOffiftfcJURrr £ c 4: tc J: £ . EJStfa^WteiWTr 
So Au^Lftcfc^tC. C O^J5KS(32)-P(07j<tt^7X>'7 

hE/S£ C OSS?SMbEJSSB(34)T<Ott{bEJiBtifeS»E 

CO (32) SO* C 0 aS?K{bE*5SB so 



(34)T?tt, ia»o±B**a<ft^ ttMttjM(io)*aii 
^nso KftMJ&Buom, co*«»(32)arfcoa 

JR&fbEJSH (34) & cD^Gaitc £ 0 , cne^Bra 
C»*S TIHM-S**&, EJfc£«fcd8:ft**r»}S»t 
^O^MW;ffxl±^lc&fb2ftTK££ftSo 

[0026] <^ss^J2>^cst\ iE«i«F. 

^«^XxA(l)7b^fcftS!]LTi/^i^ CO» 

02) £ c o»s?&<bEJS«(34)Tte. &fctent>nr^ 

ftl^fcft. *flfi«!l 1 OffllfiRTti:, CO^f£t§(32);&tf C 
0 HRKfcEJSB (34) *J»J| k L T«ffl-r * c fc an** 
"T\ ffi»<OEfti:ffi«tf«»«»(50)<O* V- K (54) 

^n^^, jB»B#fc«ie«ftsEJS£«©* 

C OSdcSS (32)Stf C OSJRElS§§(34)-\SIA-rs k, 

SM^JX*A« COSi«»(32)atfCOHWE 
IES8(34)«. ^< £t>&K1SX(Dn&LX±<D&mc¥l 

[0 0 2 7] COHffii2W, 02tC7K"TJ: 

■5 fc. CO »JR»fbE«»g (34) tcKJg L T^tt 5 tlft flg 
«SM«Ul(io)fc:tt. tt»«fitffl«S(Ji^ii. BMH4# 
ffl v> 5 n S ) * itt^-T S ft i6 © ttSft (KHSlSEg ( 1 4) «r iga 
-TS^ittc. K«»«ieiS8S(i4)U:. ««0«l»i:«*e 
ff±*«Jt)*^«#(l5)*BE«Lfct<0T*« o 
«»«l6«B(14)Rtf#(15)J±. COSE«»Ul(32)l8:» 
SCkt>T#So COHSSffljT*^. ig|jfjB# N ElS^Mk 
M«flmffiAH4«. CoaK»fbEJC»(34)(Dj»«M4* 
«(10)^\«*&L. K««M*^Ttt«JK*SH*ac fcfc 

awcfctK coaRBMtEJC«(34)*±»iasn«o cc- 
T?©««S»^f Xtt, C OXAS (32) tcss^ u rmif 

femmmmm m ^it, &«fttttm(25)*aD. 

^ll?fi(50)tD*V— F(54)-\#t^^nSo LOtt, c 

0KjS» (32) k^««itt (50) ti, «B»SP«rxo feojft^ 

«(52)0*a»t4l»±StlSo 
[0 0 2 8] C OaRtt<bEEffl(34), C O^J5KS(32) 

atf*»«»(50)*W3effl«*-r»aan, nmmkv 
ja*4«*e3gss (i 4) (i 5) u t. MMEttStt^ttSRo 
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[0 0 2 9] <Hfl|0|3>%ttlM3(d:. ^«^S£§(2 
5)*c»^aoE«S»«l& , T-*— ;l/F(26)«»»ft 

<DF*3gtflC&, CO{KM¥S^LTOCO^g§(32)Rt; 

coa«?»{ts««(34)tfE«*n. *n&©*wafc:« 

ftMMW'(lO) (iO)*<Rtt&nTV«o EJSffiUlflttftv- 
K (26)OAPfc:tt. tt»J^ffl«tt*«ieT3fc 

4)tc(i x «»o«jtei:«ieflt±*«lt)lftitS#(i5)tflE5 

xp^ti. sa«*e»a (20) a* 6 s^««esisK (25) 

coa»iiiftsfls»(34)*«6tc«T. am* 
ft (5o)or 7- f (53)^\«f&^n«o 
[oo3o] mnm. mmmmmmntKm^m.^m 

fsa (34) tcKg lt«» & nrc«Mji»«« do) 20 

filtffrbn^o cciTO*KJESJK»{i, co^j£8(32) 
^KSLT^t?,n/c^®^(10)T^^tC^^ 
^fftotiSo B«i«lcJ:or«tlftjliK:j:D, CO 

as?K{ts*ss(34)i: c oSEi«»(32)tt»ia , rso s 

fc. iffiliflXli, «««»(50)<O*V— F(53)^\«|ft 
S*U ««Wfi(50)W\ «5iSWX^tOi!lcj;oT# 

26. «»«ffi(50)<DH#«^«»K)K(52)<Ofg««B& 

±£ftSo 

[0 0 3 1 ] C OajR»{tKfSS(34). C 0^fi£g(32) 30 

Rtf«fl«}a(50)*»rSiB«S"e»aL, «***Jfi<DfS 

4)<o#(i5)*bui:t, mmmAmtim<Dmk*#±u 

EJ£ffl«<D**SJSffi««*ev-*— ;!/ F (26)-\«$&f 

££ft£ 0 CO»«ftS«B(34)fcCOS5 
figs (32) ti, EJtBffl*U:<toT»*P*nTs JSIESjatc 
mMZft&o *B»«»(50)<O*V— F(54)^\«|& 

[0 0 3 2] Hffl»0 3«, ^««&«K(25)A^aW^ 
loottflc«JSfcft«^6, **W2(DJ:3ftESti^ 

k*T** 0 Sfc. COSfiK»(32)^aS?»{tS*5S(3 
4)«, SJE^««3»vr.^— ;l/F(26)<D*«ciRS*tiT 

[0 0 3 3] <^J*ffi|4>CO|ISIIi«|«, 

ofc*ta«tgiinjftffl7^^(44)T«ffl*nrc^o« so 



10 

T\ *<D«tfiRH*H4^LTl/^o *KJfttt«»(10) 
«4, *K»(40)*WfcJ^»f^OEB€>nH^J»S5« 
nJH^Efll*ti*o «aft»«TXOiB««:«4 0 0°C-^3 

5ootT?$«fr6, )^jKM{«B(io)t«(?iwii;a*^ 

[0 0 3 4] «S«l«!K«(10)*iiaL^:a<DSJS3Sao 
affite. ^2 0 0°CWit«c LfrU HftBtiJ^S! 
«*«ift<D»&. f¥lfifi*tt*98 CCJWTl****^. 

o««0i"ett, 7k*««*«(60)«<EjSffi»*ai^Si: 
LT«2ftS 0 EJ££««*, 7jc3R«^S(60)(C*5V^T 

[0 0 3 5] RfSffi»fci:. 7jc«*«5fe8 (60) Stl 

7j<^58±o/c«)<D}»ilgi: LTfUffl^n^o 
«(Dlfil^ii/XfA (H 7 #?S) Ttt. %K» (4 

o)©«*H**rxfci\ 7k^5tf8^s(60)^«ie^n. 7j<^ 

[0 0 3 6] H*M4T?I4, (60) i:t«K» 

(40)fcOM»«:. »!RW(70)}WR»6ti, KiB&Ktt. a 

R«(40)T**snfc8«/fxfci!as*Rrttk:E«*n 

T 1^0 TkRAS^H (60) T3R» L ft ^ o ft ttttTktt . 
c (70) ^lii^t^, c i: {c i D > tS£k:**H* 

ft^nt, eias(40)-\«^^n^o 

[0 0 3 7] Sfc. (60)fctt. fij63BK4: 

^-ffl«»(ii«ti. ««»3b^i/^6tiS)*««l*^: 
£7^-^(62)*^* BftT&'K R;*— :J-(62)fc:«\ 
-^ffl^*«*&^Sfci&0«m«l&«B(63)fc. USB 
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[0 0 4 1] <SUtffd6>Cl<DSIflSffi|{±, e£H§§(40)T- 

¥SfcUTOl»SE»»(28)3!)<E««n*o !?*3£jfSf§(28) 
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